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PREFATORY  NOTE. 


These  Notes  are  the  expansion  of  jotting.s,  culled  from  many 
sources,  of  which  I have  made  use  in  teaching  the  subject  to 
students.  Experience  has  taught  me  that  it  is  impossible  for 
the  student  to  take  accurate  notes  of  a subject  that  is  to  the 
novice  bristling  with  unfamiliar  words  and  other  difficulties, 
and  at  the  same  time  to  follow  the  demonstration  of  the  subject 
on  specimens  and  by  means  of  the  lantern. 

The  student  who  attempts  to  cram  up  the  work  from  notes 
will  make  what  is  a fascinating  study  when  properly  approached 
a most  uninteresting  and  difficult  one,  and  it  is  solely  as  an  aid 
to  the  natural  study  of  the  subject  and  to  save  the  time  of  the 
class  that  these  Notes  are  distributed. 

It  is  almost  unnecessary  to  state  that  they  make  no 
pretension  to  completeness,  whilst  even  strict  accurac}'  has 
been  sacrificed  to  brevity.  They  are  nothing  more  than  rough 
notes  which  are  intended  to  be  amplified  by  the  teacher,  and 
still  more  so  by  a study  of  the  specimens  themselves. 


J.  H.  G. 
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CORRIGENDA. 


Owing  to  the  liaste  witli  wiiicli  these  Notes  were  prepared  and 
printed,  several  errors  have  been  overlooked. 

Pauk  Line 


4 

4 and 

10 

For  Palajiet  lives 

read  Palajio/it lives. 

6 

11 

Fur  Anarrhicus 

read  Anarrhicrt.s. 

11 

14 

For  Icthyornis 

read  IcAthyorni.s. 

12 

10 

For  Echnidna 

retul  Echidna. 

16 

last 

For  permanent 

read  milk. 

20 

last 

21 

20  and 

38 

For  seccant 

read  secant. 

22 

7 

27 

20 

21 

20 

For  shorter 

read  longer. 

22 

15 

Omit  half 

bejcrre  molar. 

27 

23 

For  inonoplyoclont  read  monop/iyodont. 

2K 

9 

For  i.  1 

read  i.  ^ , 
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Class  I.-PISCBS. 


OllDEK. — 1.  PhAUYNGOBRAXCHII 
2.  Marsipobranchii 
8.  Elasmobraxchii 


I ("Lancelot. 

|CYCLOSTOMATA|jjj,^i^g_ 


4.  Ganoidei. 

5.  Teleostei. 

6.  Dipnoi. 


/ 


PaLyEICTHYES. 


The  Cyclostomata  are  not  now  classed  as  fish,  but 
separately  as  a link  between  invertebrates  and  vertebrate.s. 

The  PaLyEICTHYES  have  a cartilaginous  skeleton,  and  the 
skin  papillae  of  Elasmobranchii  are  calcified,  forming  enamel 
and  dentine,  whilst  the  Ganoidei  may  be  protected  by  large 
bony  plates  covered  with  enamel. 

The  Teleostei  form  the  majority  of  extant  fish,  and  have  a 
bony  skeleton. 

The  Dipnoi,  or  Mud-fishes,  have  lungs  as  well  as  gills,  and 
link  the  fish  to  the  Amphibia. 

Fish  present  a great  variety  in  form,  number,  structure, 
mode  of  attachment,  and  size  of  teeth. 

Some  are  edentulous — Sturgeon,  Pipe-fish,  Sea-horse 

(Hippocampus). 

Most  are  homodont  and  polyphyodont. 

Some  approach  heter.odontism — Sargus  and  Wolf-fish. 

Structure — no  cementum.  Enamel  varies  in  extent  and 
thickness — thick  when  dentine  soft,  e.g.,  vaso-dentine.  Usually 
non-tubular,  may  be  tubular  (Sargus). 

Dentine — Tubular  is  frequent. 

Vaso-dentine — e.g.,  Hake. 

Tubular  and  vaso-dentine — e.g  , Flounder  (Pleuronectidae) 
and  Sargus. 

Plici-dentiue  — e.p.,  Rays  (Myliobates)  “rostral  teeth”  of 
Pristis. 

Osteo-deutine — e g.,  Pike  (Bsox),  Sharks,  Lepidosteus. 

Attachment  (1)  Membranous — Elasmobranchii. 

(2)  Hinge — Hake  (Merlucius). 

Pike  (Esox). 

Angler  (Lophius). 

(3)  Ankylosis — Hake,  Pike,  Angler,  Eel,  Haddock. 

(4)  Socketted  or  in  grooves — Sargus,  “ rostral  teeth  ” of 
Pristis,  Lepidosteus. 

Successors  below  or  to  median  side  of  those  to  be  replaced. 
Polyphyodont. 
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Order  1. — PHARYNGOBRANCHii,e.g'.,Amphioxus  or  Lancelot 
— no  jaws  and  no  teetli. 

Order  2. — Marsipobranchii  are  parasitic — Lamprey, 
Myxine,  Bdellostoma.  Horny  teeth,  i.e.,  the  epithelium 
cornifies  instead  of  forming  enamel  — an  indication  of 
degeneracy.  Myxine — one  palatine  and  two  lingual  teeth. 

Order  3. — Elasmobranchii  — Sharks  and  Rays.  Teeth 
attached  to  mucous  membrane  covering  palato-quadrate  arch 
above  and  Meckel’s  cartilage  below.  Teeth  for  prehension  only. 
Teeth  in  horizontal  rows — oldest  row  on  summit  of  cartilagin- 
ous jaws.  Attachment  is  membranous  or  fibrous.  No  dental 
sac  or  follicle,  hence  no  cementum.  The  thecal  fold  is  a loose 
transverse  fold  of  mucous  membrane  lying  over  the  area  of 
tooth  development,  and  the  teeth  erupt  through  the  gum  just 
in  front  of  it.  The  teeth  are  usually  similar  in  both  jaws,  and 
those  of  each  row  become  erect  as  they  pass  over  tho  summit  of 
the  cartilage.  The  teeth  vary  in  shape  and  size  in  diffei’ent 
genera,  but  in  general  are  flattened  and  triangular. 

Cestracion  Philippi  (Australian  seas) — sole  survivor  of  a 
once  numerous  group.  The  front  teeth  are  numerous,  small, 
closely-set,  sharp-pointed  cones.  Then  follow  five  rows,  the 
teeth  in  which  increase  in  size  in  successive  rows  in  all 
dimensions,  and  especially  antero-posteriorly,  the  sharp  point 
becoming  a sharp  ridge.  These  are  succeeded  by  three  rows, 
the  teeth  diminishing  in  size  and  number.  Adapted  for 
crushing  shell-fish. 

The  Sharks  grade  into  the  Rays,  which  have  flat,  closely-set 
teeth,  adapted  for  crushing.  In  Pristis  and  common  Skate, 
teeth  are  small,  with  a sharp,  central  recurved  spine,  and  alter- 
nate rows  iuterdigitate.  Always  membranous  attachment.  In 
Myliobates,  upper  jaw  is  flat,  lower  markedly  curved  antero- 
posteriorly,  and  both  are  covered  by  rows  of  flat  pavement- 
teeth,  median  tooth  very  broad,  and  on  each  side  three  smaller 
hexagonal  teeth. 

Zygobates  has  one  median  and  four  lateral  teeth  on  each 
side  in  each  row. 

CEtobates  has  merely  median  rows. 

Pristis  (Saw-fish)  — not  Sword-fish.  “Rostral  teeth”  are 
really  dermal  spines.  (1)  Continuous  growth  ; (2)  Socketted  ; 
(3)  No  enamel ; (4)  Plicidentine,  or  very  regular  osteodentine 
— like  that  of  true  teeth  of  Myliobates. 

Order  4.  Ganoidei. — Mostly  extinct.  Adult  Sturgeon  is 
edentulous.  Lepidosteus  (American  bony  pike)  has  sharp 
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conical  teeth,  very  unequal  in  length.  Plicidentine.  In  extinct 
forms  dentition  .simulates  that  of  Reptiles. 

Order  5. — Teleostei. — Teeth  may  be  on  any  or  all  of  bones 
entering  into  formation  of  mouth  and  pharynx. 

Vary  from  long,  narrow,  recurved  cones,  to  flattened  or 
spheroidal  masses,  according  to  food. 

“ Dents  en  velours,”  ciliiform,  setiform — very  slender  and 
numerous — Chaetodonts. 

“ Dents  en  brosse,”  villiform,  stouter  and  numerous. 

“ Dents  en  cardes  ” — still  stronger  and  sharper,  but  fewer. 

Wolf-fish  (Anarrhicus  lupus) — Front  teeth  large  and 
caniniform,  to  tear  shell-fish  from  rocks,  posterior  teeth  blunt 
and  spheroidal  to  crush. 

Sheep’s-head  fish  (Sargus) — Front  teeth  very  like  man- 
dibular incisors  in  man,  who.se  necks  are  exposed;  posterior 
teeth  for  crushing. 

Parrot  fish  (Scarus) — Premaxillae  and  mandible  project 
like  a beak,  .surface  covered  by  rows  of  minute  teeth  forming  a 
reticulate  pattern. 

Gymnodonts — naked  toothed,  i.e.,  uncovered  by  lips. 
Diodon — really  4 masses,  but  to  casual  observer  appears  to 
have  2.  Tetradon  shews  4 masses  plainly. 

“ Two  dental  structures  in  each  jaw.  Marginal  one  separated 
from  larger  more  internal  one  by  interval  of  dense  bone.  Distal 
masses  consist  of  a great  number  of  sujierposed  plates  of  dentine, 
free  when  developed,  but  firmly  amalgamated  by  bony  tissue 
when  they  approach  surface  of  jaw  to  replace  their  predecessors, 
which  are  slowly  worn  away.  Obliquity  of  grinding  surface 
causes  portions  of  five  or  six  plates  to  be  exposed  at  a time.  Is 
a modification  of  continuous  succession.” 

Pike  (Bsox) — Some  teeth  at  sides  of  mandible  very  long 
and  sharp,  for  holding  prey  until  fatigued.  Some  teeth  hinged 
(inner),  some  aukylosed  (outer).  Arrangement  of  hinges  such 
that  every  movement  of  prey  tends  to  turn  one  extremity, 
usually  its  head,  in  direction  of  pike’s  throat,  and  is  swallowed 
head  first  and  whole. 

Angler  (Lophius) — Has  very  large  mouth  and  teeth  for 
size  of  the  fish. 

GADiDiE — Hake,  Cod,  <fec. 

Order  6. — Dipnoi  are  amphibious,  Ceratodus  and  Lepi- 
dosiren.  Generall}'^  speaking,  have  long  deeply- serrated  plates 
on  margins  of  jaw,  ankylosed  to  bone  for  slicing  up  food,  and 
two  conical  piercing  teeth  in  front  for  prehension. 
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Class  II.-AMPHIBIA. 

Prog,  Toad,  Newt,  Salamander,  &c. 

Labyrinthodon  (extinct)  had  enamel,  plici-dentine  and  no 
cementum. 

Yonnw  amphibia  have  gills  like  fish,  but  adult  breathes  by 
lungs,  and  some  approach  the  Reptilia  in  character. 

In  Tadpole  stage,  jaws  armed  with  horny  beaks 
Chelonia). 

Tooth-bearing  bones  much  fewer  than  in  fish — usually  only 
on  maxilla,  palatine,  vomer,  and  dentary. 

Commonly  two  curved  rows  above  and  one  curved  row’ 
below,  biting  between  upper  rows. 

Frog  has  row  on  maxilla  and  premaxilla  and  edentulous 
dentary  bites  on  to  gum  behind. 

Toad  is  edentulous. 

Newt  has  teeth  in  both  jaws. 

Number — fewer  than  fish,  but  endless  succession. 

Form — usually  simple  cones  attached  by  ankylosis. 

No  cementum,  usually  tubular  dentine,  with  enamel  tips. 


{c.f. 


Class  III.-RBPTILIA. 

Are  lung-breathers  from  first.  Include  animals  of  very 
dissimilar  character.  Dentition  very  varied.  As  in  Amphibia, 
usually  two  rows  above  and  one  below,  biting  into  interspace. 
Usually  ankylosed — acrodont,  to  summit  of  bone  of  jaw’ 
(Chamaeleon) ; pleurodont,  to  inner  side — Iguana,  Varanus. 

Usually  endless  succession. 

Nine  orders — four  recent — 

6.  Chelonfa.  8.  Ophidia. 

7.  Lacertilia.  9.  Crocodilia. 

Order  6. — Chelonia. — Turtles  and  Tortoises.  Ancient 
type.  No  teeth.  Sharp-edged  jaw’s  covered  by  horny  plates, 
which  may  be  tooth-like  in  form. 
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Order  7. — Laceutilia — Lizards — really  more  allied  to 
snakes  than  to  crocodilia,  e.g.,  the  snake-like  “Slow-worm.” 
Teeth  usually  on  dentary,  premaxilla,  maxilla,  occasionally  on 
palate  and  vomer.  Shape  varies  much,  conical,  blade-like, 
serrated  or  blunt,  cones. 

Usually  ankylosed.  Endless  succession,  new  tooth  develop- 
ing on  lingual  side  of  old,  then  undermining  and  replacing  it. 

No  cementum.  Usually  enamel  and  tubular  dentine. 
Varanus — plici-dentine  at  base. 

Heloderma  (poisonous)  has  back  teeth  grooved  anteriorly 
in  both  jaws  (c.f.  Snakes). 

Order  8. — Ophidia — Snakes.  Very  aberrant  reptile.s,  and 
appeared  very  late — not  long  before  man.  Bones  of  head  and 
two  halves  of  mandible  very  loosely  jointed  by  elastic  tissue, 
thus  allowing  of  great  distension. 

Teeth,  usually  two  curved  rows  above  and  one  below,  biting 
between  upper  rows.  On  maxilla,  palatine,  pterygoid,  dentary. 

Aglypha — None  of  maxillary  teeth  grooved  or  canaliculated 
— not  poisonous.  Python  Rachiodon,  British  snake.s. 

Rachiodon  or  Dasypeltis — Teeth  rudimentary,  anterior 
spines  of  eight  or  nine  cervical  vertebrae  project  through 
posterior  wall  of  oesophagus,  and  break  the  birds’  eggs  in  their 
passage. 

Opisthoglypha — One  or  more  posterior  maxillary  teeth  is 
grooved.  Not  poisonous,  or  only  slightly  so.  Green-Tree  snake 
and  Whip-snakes. 

Proteroglypha. — Front  teeth  on  maxilla  are  grooved  or 
canaliculated — Colubrine  and  Viperine  snakes.  Although  inter- 
mediate between  “ non-poisonous  ” and  “ viperine  ” in  regard 
to  dentition,  many  of  the  colubrine  are  more  venomous  than 
many  “ viperine  ” snakes. 

Old  classification — 

A.  Non-poisonous — Python. 

B.  Poisonous — 

Colubrine — Cobra,  Australian  Snakes,  Sea  Snakes. 

Viperine — Puff-adder,  Rattlesnake,  Viper. 

Teeth  for  prehension  only. 

Colubrine,  so-called  because  of  some  external  resemblance 
to  a non-poisonous  genus  Coluber. 

In  Colubrine,  poison  fang,  even  if  canaliculated,  always 
shows  superficial  fissure  along  anterior  aspect,  but  not  in 
viperine, 
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Teeth  - 


Maxilla 


Poison 

fang 


Proteroolyi'ha. 


Aolypha. 

Python. 

Two  definite  rows 
above,  one  below, 
numerous,  subequal, 
sharp,  recurved. 
None  grooved. 


None. 


Cobra. 

Fewer,  especially 
on  maxilla,  where  an- 
terior ones  much  de- 
veloped and  grooved, 
remainder  small. 
Always  more  or  less 
erect. 


Moderately  large, 
usually  grooved,  but 
even  if  completely 
canaliculated,  shows 
superficial  fissure 
where  lips  of  groove 
have  met. 


Viper. 

Still  fewer  and 
smaller.  On  maxilla 
no  tooth  behind 
poison  fang,  which 
canaliculated  and 
much  longer  than  in 
Colubrine.  Recum- 
bent at  rest. 

Very  small,  carries 
only  poison  fang, 
freely  movable  by 
joint  on  lachrymal 
bone. 

Relatively  very 
large — no  trace  ex- 
ternally of  fusion  of 
lips  of  groove. 


Long,  fixed,  carries 
many,  subequal, 
teeth. 


Much  shorter,  fixed 
or  slightly  movable. 
Carries  few,  unequal, 
teeth. 


In  Viperine  in  each  maxilla  really  two  teeth  are  present, 
which  erupt  alternately — one  to  the  inner,  one  to  the  outer 
side.  Occasionally,  owing  to  the  too-long  retention  of  one 
tooth,  there  may  be  two  teeth  in  use  on  one  maxilla. 

The  poison  gland  i.s  the  parotid,  and  in  the  act  of  opening 
the  mouth  the  crotaphite  muscle  contracts  and  squeezes  out  the 
poison.  The  duct  opens  on  the  gum  immediately  in  front  of 
the  grooved  or  canaliculated  tooth,  the  poison  being  more  or 
less  directed  into  the  groove  or  canal  by  a fold  of  mucous  mem- 
brane, which  becomes  tightly  stretched  over  the  front  of  the 
tooth  when  erect,  and  which  more  or  less  hides  the  tooth  when 
it  is  recumbent. 

The  mouth  is  opened  by  contraction  of  digastric  muscle,  the 
distal  extremity  of  the  quadrate  bone  being  simultaneously 
pushed  forwards,  thus  pushing  forwards  the  Pterygoid  and 
Transverse  bones,  w'hich  thereby  rotate  the  maxilla  through 
quarter  of  a circle  by  the  socketted  articulation  with  the 
lachrymal  bone,  and  hence  move  the  tooth  into  an  erect 
position.  Relaxation  of  the  digastric  muscle  and  closure  of  the 
mouth  reverses  these  movements,  and  the  tooth  becomes 
recumbent. 

Tissues — Dentine,  Enamel,  bone  of  attachment,  no 

Cementum.  All  ankylosed. 

Teeth  solely  for  prehension,  their  recurved  character  greatly 
aiding  in  slowly  .swallowing  large  masses. 
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Many  siiccessioual  teeth  may  lie  in  process  of  development 
at  one  time,  and  in  progress  of  development  the  long  axis  of 
each  tooth  lies  in  long  axis  of  hone,  so  that  point  does  not 
pierce  mucous  membrane  when  mouth  widely  opened.  Imme- 
diately before  erupting,  tooth  assumes  a vertical  position,  and 
as  soon  as  fully  erupted,  bone  of  attachment  ankyloses  it  to 
bone  of  jaw.  d^he  poison -fang  is  really  a flat,  sharply-pointed 
tooth,  whose  two  edges  have  become  folded  together  anteriorly 
to  form  a groove  or  a canal. 

Order  9. — Crocodilia  are  in  some  respects  the  most  liighly 
developed  of  the  Reptilia.  Teetli  are  confined  to  the  premaxilla, 
maxilla,  and  mandible.  Teeth  are  generally  conical,  sharply- 
poiuted,  and  slightly  compressed  and  curved,  but  vary  much  in 
dififerent  species.  Number  of  teeth  varies  in  same  species,  but, 
roughly — Crocodiles^  64-68  ; Alligators,  72-82  ; Gavials  or 
Gharials  (of  the  Ganges),  118-120.  Some  teeth  are  specially 
developed — thus,  in  Crocodile,  i in  Alligator,  * and 

TTi,  received  into  deep  pits  in  upper  jaw,  which  is  broad. 
Gharial  lives  on  fish  only,  and  dentition  recalls  that  of  Dolphin. 

Enamel  thin  and  hard,  tubular  dentine  and  coating  of 
cementum  on  implanted  portion.  Always  in  sockets;  never 
ankylosed.  Successional  tooth  in  crypt  under  or  to  inner  side 
of  one  to  be  displaced,  wall  absorbs  and  tooth  moves  into  pulp. 
Same  number  of  teeth  in  young  as  iu  adult  animal,  sockets 
simply  growing  deeper  and  broader,  and  each  succeeding  tooth 
larger  than  predecessor. 

Extinct  reptiles  exhibit  very  varied  characters  even  in  their 
dentition.  Some  are  bird-like — with  wings,  pneumatic  bones, 
and  sharp,  beak-shaped  ja.ws,  sometimes  devoid  of  teeth,  some- 
times with  teeth  at  the  back  of  the  mouth  only,  sometimes  with 
a full  dentition. 

The  number  of  teeth  varies  greatly  in  difft-rent  orders — in 
one  the  dentition  is  reduced  to  one  large  niaxillarv  canine  each 
side,  the  jaws  being  probably  covered  with  horn.  In  others  the 
teeth  are  definitely  divisible  into  incisors,  canines,  premolars, 
and  molars,  and  the  arrangement  closely  simulates  that  of 
recent  Carnivora,  Rodentia,  &c.  Others  are  probably  descended 
from  the  amphibian  Labyrinthodou,  to  which  they  are  clo.sely 
allied.  Most  are  monophyodont,  but  some  show  evidence  of 
polyphyodontism.  Some  are  closely  allied  to  Prototheriau 
Monotremata,  and  are  probably  in  the  direct  line  of  mammalian 
ancestry.  Many  teeth,  if  found  apart  from  rest  of  skeleton, 
would  be  referred  to  mammals. 
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Class  IV.-AVES. 

Birds — when  critically  examined  are  found  to  be  closely 
allied  to  Reptilia,  and  are  considered  to  be  merely  an  aberrant 
type.  Fo.ssil  birds  may  have  scanty  feathers,  long  jointed  tails, 
no  horny  beaks,  but  an  upper  aud  lower  row  of  homodont  teeth 
set  in  complete  sockets,  or  partial  sockets,  or  in  gi'ooves.  The 
teeth  are  usually  sharp,  smooth,  recurved  cones.  The  number 
of  teeth  varies  until  forms  appear  that  are  edentulous  with 
serrated  or  smooth  horny  beaks.  In  many  the  premaxilla  is 
edentulous  aud  covered  with  horny  beaks,  the  number  of  teeth 
in  maxilla  and  mandible  varying. 

Enamel,  tubular  dentine  with  an  osteodentine  base,  not 
usually  ankylosed.  Successional  teeth  developed  as  in  Crocodilia. 

Examples — Archseopteryx  (sockets),  Icthyornis  (beaks  and 
sockets),  Hesperornis  (beaks  and  grooves),  Odontopteryx 
(specialised  horny  beak),  Gander  (slightly  serrated  beak). 
Lastly,  Fowl  (smooth  beak),  c.f.  Chelonia. 


Class  V.-MAMMALIA. 
Ancestry  uncertain,  but  probably  from  Reptilia. 


Extinct  Reptilia. 


Fossil  Theriodont  forms,  teeth  and  Unknown  extinet  Reptilia 

dentition  often  closely  resembling  I 

those  of  present-day  Mammals.  I 

Unknown  extinct  Mammals  ? 


Prototheria. 

Evolved  blit  little,  and 
but  few  forms  known. 
Oviparous.  Probably  no 
fossil  forms  known. 


Metatheria. 

Show  more  advance, 
and  many  forms  known. 
Viviparous,  but  no  pla- 
centa. Widely  spread 
geographically.  Prob- 
ably comprise  earliest 
known  fossil  mammals. 


Eutheria. 

Most  highly  developed, 
and  many  and  varied 
forms.  Widely  spread 
and  replacing  all  other 
mammals.  Viviparous, 
placental. 
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Sub-Class-PROTOTHBRIA. 

Order  1.  Monotremata. 

Family — 1,  Echidnid.e. 

2 OltNITHORHYXCHID^. 

Lowest  type  of  mammal,  and  allied  to  Reptilia  and  Am- 
phibia. The  sutures  of  skull  become  completely  obliterated  as 
in  birds.  They  have  a cloaca,  and  lay  eggs.  In  adult  male  the 
leg  has  a sharp  caualiculated  spur  with  poi.son  gland  {c.f.  viper’s 
tooth  fang).  Australia,  New  Guinea,  Tasmania. 

Only  two  recent  families,  represented  by  Bchnidna,  which 
is  edentulous,  having  no  horny  plates  in  mouth ; and 
Ornithorhynchus.  This  has  12  calcified  multituberculate 
molars  with  stunted  roots  and  very  constricted  necks.  The 
teeth  are  retained  firmly  by  dense  cornified  epithelium,  the 
roots  passing  through  to  holes  iu  bone,  hence  allowing  passage 
of  vessels  and  nerves.  The  teeth  are  shed  very  early,  and  the 
epithelium  grows  over  the  apices  of  the  sockets,  but  does  not 
fill  them  up,  hence  the  cup-shaped  depressions  in  the  horny 
plates  which  serve  the  animal  for  the  remainder  of  life. 


I 

} 

j Sub-Class-METATHBRIA. 

I Order  2.  Marsupialia. 

I Sub-Order  1.  Polyprotodontia  (many  front  teeth). 

I Family  I.  Didelphid^  (Opossums). 

' 2.  DasyuriD/E  (Dasyures). 

3.  PARAMELlDiE  (Bandicoots). 
Sub-Order  2.  Diprotodontia  (two  front  teeth), 
j.  Family  1.  Macropodid^  (Kangaroos), 

i 2.  Phalangerij)^  (Phalangers). 

; 3.  PiiASCOLOMYD^  (Wombat). 

■ Now  found  only  in  Australia  and  South  America.  Young 

, born  very  immature,  and  preserved  in  a pouch  or  marsupium 

lined  with  teats.  Dentition  presents  great  variety,  e.g., 
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carnivorous  — Thylacine,  Dasyurus  (Tasmanian  Devil) ; 
herbivorous — Kangaroo  ; rodent — Wombat,  Phascolarotus  ; 
insectivorous — Myrmecobius. 

All  are  heterodont.  Functional  dentition  is  probably  per- 
manent set.  ]\[ost  are  diphyodont,  but  milk  dentition  is  limited 
to  one  molar  on  each  side  of  each  jaw — m.  y {c.f.  Rodents). 
This  always  succeeded  by  last  premolar,  however  many  prms. 
may  be  present.  This  last  prm.  may  succeed  only  the  m.m.,  or 
it  may,  in  addition,  displace  the  prm.  mesial  to  it  (Kangaroo, 
Hypsiprimnus).  Milk  molar  may  be  long  retained,  or  rudi- 
mentary and  absorbed  before  permanent  appear.  Myrmecobius, 
Dasyuridae,  and  Wombat  (?)  have  no  milk  dentition.  Except 
in  Wombat,  number  of  incisors  is  never  equal  in  both  jaws. 
The  angle  of  mandible  usually  inflected.  Enamel,  dentine,  and 
cernentum  alway  present.  Enamel  always  more  or  less  tubular 
except  in  Wombat,  where  non-tubular. 

Sub-Order  1. — Polyprotodontia. — Incisors  never  less 
than  small,  and  subequal.  Canines  present  and  larger 
than  the  incisors,  c.  t not  exserted  but  received  into  a 
depression  in  premaxilla  mesial  to  c.  i.  Prms.  never 
exceed  and  are  always  more  or  less  compressed.  Many 
have  basal  tubercles,  and  so  resemble  those  of  some  eutherian 
carnivora.  When  3 prms.  present,  they  are  homologous  to 
1.3.4.  of  Eutheria,  when  2 prms.,  are  homologous  to  1 and  3 of 
Eutheria.  Thus  the  “second  premolar”  is  never  spoken  of  in 
Marsupialia.  The  functional  prms.  always  have  2 roots,  and 
fourth  is  never  sectorial. 

Always  four  molars  in  each  jaw  (except  Myrmecobius, 

l“f)-  Maxillary  molars  usually  triangular  and  tuberculate, 
but  some  are  quadrilateral,  with  longer  mesio-distal  diameter, 
and  transverse  ridges.  They  increase  in  size  from  before  back- 
wards to  third,  but  fourth  is  never  larger  than  first,  and  often 
small  and  compressed.  Mandibular  molars  increase  in  size 
from  first  to  fourth,  and  usually  sectorial,  especially  fourth. 
Myrmecobius  (one  of  Dasyuridae)  very  aberrant, 
i.  ^ c.  { prm.  § m.  fZj  = 52  or  56. 

i.  T nearly  long  as  c.  r,  and  hooked  at  apex  of  crown,  rest  of 
incisors  caniuiform.  All  remaining  teeth  much  compressed 
and  tuberculate.  No  milk  teeth. 

Sub-Order  2. — Diprotodontia. — Incisors  never  exceed  f. 
Uusually  y.  Wombat,  x*  i-  t large  and  seccant,  especially  i.  t, 
and  this  is  also  more  or  less  procumbent.  Canines  usually 
present  c,  i small  and  c.  t usually  absent. 


14 


Pirns,  vary  in  number,  and  the  last  is  usually  the  only 
functional  one. 

Molars  never  exceed  and  none  are  sectorial.  Usually 
bilophodont  or  tuberculate  cusps,  and  in  some,  cusps  are  almost 
selenodont. 

Wombat  (Phascolomys),  All  teeth  of  persistent  growth, 
and  very  rodent-like.  Incisors  large  and  scalpriforrn.  i.  T shorter 
and  less  curved  than  in  most  Rodentia,  and  enamel  on  labial 
surface  only.  Cementum  all  over.  Molars  much  curved,  form- 
ing almost  quarter  of  a circle.  Concave  surface  buccal  in  maxilla 
lingual  in  mandible,  and  presents  very  slight  vertical  grooves, 
whilst  convex  surface  is  so  grooved  as  to  make  tooth  bilobate 
(c./.  rodents). 

Premolar  is  similar  but  narrower — only  one  lobe.  Probably 
no  milk  teeth.  Enamel  non-tubular.  Articulation  very  unlike 
rodent — condyle  very  broad  and  convex  transversely,  and  narrow 
antero-posteriorly. 


Sub-class  3.  EUTHERIA. 

Order  3.  Edextata. 

4.  SiRENIA. 

5.  Cetacea. 

G.  Ungulata. 

7.  Rodentia. 

8.  Carnivora. 

9.  Insectivora. 

10.  Chiroptera. 

11.  Primates. 

Foetus  nourished  within  uterus  by  placenta,  and  born  rela- 
tively mature.  Comprise  large  majority  of  extant  mammals,  and 
are  more  highly  developed,  and  exhibit  gi'eater  specialisation 
than  members  of  other  two  sub-classes.  The  orders  are  not 
arranged  exactly  in  an  ascending  scale,  but  Orders  3,  4,  5 are 
undoubtedly  lowest,  and  Order  11  highest. 
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Order  3.  Edentata. 

Family  1.  Bradypodid.e — Sloths. 

2.  Dasypodid.e — Armadillos. 

3.  Orycteropodid.e— Aard-varks. 

4.  Manid^-— Pangolins. 

5.  Myrmecophagid/E — Anteaters. 

Extinct  Megatherium,  &c. 

Whole  order  probably  degenerate. 

Majority  have  teeth — only  Anteaters  are  edentulous,  as 
Manis  (Scaly  Anteater)  and  Cyclothurus  (South  American 
Anteater). 

None  have  central  incisors,  and  only  one  genus  has  incisors 
at  all. 

All  monophyodont  except  Orycteropus  (Cape  Anteater) 
and  Tatusia  peba  (Nine-banded  Armadillo). 

All  homodont  except  Orycteropus  and  Choloepus  (Two- 
toed Sloth). 

Tatusia  peba  j Diphyodont. 

Orycteropus  | ) .^  i 

Choloepus  - ) Heterodont. 

All  teeth  of  persistent  growth.  No  enamel.  Dentine  tubular, 
sometimes  vascular,  plicidentine  and  central  core  of  osteodentine. 

Cementum  may  be  vascular.  Macroscopically  cross  section 
of  teeth  somewhat  like  that  of  a piece  of  cane. 

Well-marked  granular  layer  between  “ dentinal  systems,” 
c.f.  plicidentine  of  Myhobates  and  that  of  rostral  spines  of 
Pristis. 

Orycteropus — Only  cheek  teeth,  about  i,  last  three  bilobed, 
and  have  predecessors  which  do  not  erupt;  others  cyclindrical. 

Bradvpodid.e — Sloths — Teeth  are  interspaced  and  occlude 
semi-alternately.  Zygoma  is  incomplete  in  all  extant. 
Bradypus  (Three-toed  Sloth) — teeth  are  homodont.  Choloepus 
(Two-toed  Sloth) — large  maxillary  canine,  and  large  caniniform 
mandibular  premolar.  Cheek  teeth  about  f. 

Order  4.  Siren ia. 

Family  1.  ^Ianatus.  Manatee. 

2.  Halicorus.  Dugong. 

3.  Rhytina.  Rhytina. 

Once  classed  with  Cetacea,  but  more  on  account  of  general 
appearance  and  aquatic  habits  than  structural  affinities.  All 
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herbivorous,  and  are  more  allied  to  the  Ungulata,  and  especially 
as  regards  dentition  to  the  Tapir  and  Elephants,  than  to  the 
Cetacea. 

1.  Manatee — In  estuaries  and  lagoons  of  West  Indies  and 
Atlantic  coasts  of  America  and  Africa.  Anterior  part  of  both 
jaws  covered  by  horny  plates.  In  young,  under  plates  are  i.  H, 
which  absorb. 

Cheek  teeth  jl,  but  not  more  than  ^ in  place  at  one  time. 
Posterior  or  horizontal  succession,  and  never  vertical  (c.f. 
Elephant).  All  teeth  bilophodont,  and  crown  is  similar  to  that 
of  Tapir. 

Enamel  with  very  straight  fibres.  Cementum  and  dentine 
with  remains  of  vascular  canals  at  periphery  {c.f.  Megatherium). 

2.  Halicorus  (Dugong) — Coasts  of  Indian  Ocean — Africa, 

Asia,  Australia.  In  each  premaxilla  one  straight  tusk  (incisor) 
directed  downwards  and  forwards  ; rounded,  front  and  sides 
coated  with  enamel,  lingually  with  cementum,  thus  sharp  cut- 
ting edge.  All  teeth  of  persistent  growth.  About  tooth 
imbedded  in  socket  (c.f.  Rodentia).  In  female,  incisors  do  not 
erupt,  pulp  obliterated  by  osteodentine  and  enamel  .surrounds 
tooth.  Anterior  part  of  mandible  is  encased  in  thick  horny 
plate,  beneath  which  in  young  are  four  or  five  rudimentary 
teeth.  Cheek  teeth,  ^ — first  lost  as  last  comes  in  posteriorly 

and  in  aged  only  two  remain.  Are  cylindrical,  persistent 
growth,  no  enamel  (c./.  Edentata).  Molars  increase  in  size  as 
pass  back  {c.f.  Elephant).  Core  of  osteodentine.  Tubular 
dentine  and  cementum. 

3.  Rhytina. — North  Pacific  coasts.  Exterminated  about 
100  years  ago.  Edentulous,  but  jaws  encased  in  hard,  deeph’- 
ridged,  horny  plates  {c.f.  Chelonia). 

Order  5.  Cetacea. 

Sub-Order  1.  Mystacoceti  (Baleen  Whales). 

Sub-Order  2.  ARCHiEOCETi — all  extinct  (Zeuglodon). 
Sub-Order  3.  Odontoceti  (Toothed- Whales). 

Family  1.  PhyseteriDjE  (Sperm  Whale). 

2.  Delphinid^  (Dolphin,  Porpoise,  &c.) 

All  aquatic,  all  animal  feeders — usually  cephalopoda, 
Crustacea,  medusae,  but  Orca  (G-rampus,  Killer- whale),  kills 
and  eats  seals,  whales,  &c.  Teeth  when  present  are  usually 
simple  and  numerous.  All  monophyodont — permanent  denti- 
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tion  {c.f.  Marsupiulia).  Nearly  all  bomodont.  In  recent,  only 
one  root  and  simple  conical  crowns.  Enamel  usually  present, 
tubular  dentine  and  cementum. 

Sub-Order  1,  Mystacoceti — Greenland  Right  Whale ; 
Southern  Right  Whale ; Rorqual.  Whale-bone  Whales. 
Foetal  teeth  in  both  jaws,  but  have  quite  absorbed  by  birth. 
Baleen  plates  appear  after  birth.  These  are  essentially  the 
common  transverse  ridges  seen  on  palate  of  mammals  very  much 
hypertrophied,  the  epithelium  being  very  thick  and  cornified. 
These  transverse  ridges  or  baleen  plates  may  be  300-400  in 
number,  triangular  in  shape,  with  an  interval  in  median  line  of 
palate.  Vertical  height  may  be  10-12  feet,  and  pressure  of 
tongue  and  mandible  presses  them  back  when  mouth  closed,  but 
their  elasticity  keeps  the  frayed  ends  in  contact  with  dorsum 
lingum  whether  mouth  slightly  or  widely  opened.  Each  plate 
consists  of  an  elongated  cure  of  long  circular  vascular  papillae, 
the  epithelium  around  and  over  which  grows  out  into  long 
hairy  filaments.  The  surface  epithelium  of  each  plate  becomes 
more  fully  cornified,  but  the  free  ends  become  disintegrated,  and 
set  the  individual  fibres  free,  c.f.  horn  of  Rhinoceros,  also  nails. 
Grow  from  free  papillae,  and  not  from  follicles  as  hairs  do. 

Sub-Order  2. — VRCHAiOCETi.  — Heterodont.  Marked  incisors, 
canines,  and  molars,  latter  with  tuberculate  cutting  edges  and 
two  roots.  Zeuglodon,  Squalodon. 

Sub-Order  3. — Odontoceti  (toothed-whales). 

Family  1.  Delphinid^. — Dolphins,  Porpoises,  Grampus 
(Orca),  Narwal.  All  bomodont. 

Dolphin. — Slender,  conical,  slightly  curved  teeth,  which 
interdigitate.  Enamel.  Largest  in  middle  of  series.  180-200. 
Wide  groove,  scarcely  sockets  ; and  dense,  thick  periosteum. 

Grampus — Teeth  much  larger  and  fewer  (50),  and  in  sockets. 

Narwal  (Monodon  monoceras) — Only  two  teeth  persist. 
In  premaxillae,  hence  incisors.  In  male  one  (left  as  rule) 
persists  and  grows  into  long  tapering  cylinder  with  spiral  ridges. 
May  be  10-12  feet  long,  4 inches  in  diameter  at  base.  Persistent 
growth.  No  enamel.  The  right  in  male  and  usually  both  in 
female  do  not  erupt.  Both  may  erupt  in  male,  and  are  then 
duplicates — spiral  in  same  direction  in  each,  i.e.,  from  right 
over  to  left. 

Family  2.  Physeterid^. — Sperm  Whale  (Cachalot), 
Bottlenose  Whale  (Hyperoodon).  Homodont.  No  functional 
teeth  in  upper  jaw — may  be  in  lower.  In  Physeter  (Sperm 
Whale),  number  varies — 54  in  male,  44  in  female.  In  wide 
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supcrticial  sockets.  Crown  sharp,  conical,  and  slightly  curved. 
Usually  no  enamel.  Osteodentine  nodules  in  pulp.  In  upper 
jaw  16  teeth  which  never  erupt. 

Bottlenosed  Whale  has  teeth  in  both  jaws,  but  rudimentary 
except  one  or  maybe  two  pairs  in  mandible  close  to  front,  which 
remain  more  or  less  embedded  in  gums. 

In  Mesoplodon  A ZiPHOiD  CETACEAN,  one  tooth  on  each  side 
of  mandible  situated  well  back.  Pass  outwards  and  backwards 
and  arch  over  muzzle,  and  may  cross  so  as  to  limit  the  gape. 
Upper  is  edentulous.  Teeth  flat,  thin,  and  broad  at  base, 
tapering  towards  apex,  ending  in  a cusp  pointing  upwards. 
Tissues — enamel,  tubular  dentine,  cementum,  osteodentine 
(vaso  ?),  and  an  uncertain  tissue,  probably  a broad  band  of  very 
coarse  “ granular  layer  ” or  specialised  cementum.  Sir  W.  Turner 
calls  it  modified  vasodentine. 


Order  6.  Ungulata  (Hoofed  Animals). 
Sub-Order  1.  Perissodactyla  (odd-toed). 

Family  1.  TAPiRlDiE  (Tapir). 

2.  Rhinocertd.e  (Rhinoceros'. 

6.  Equid^  (Horse). 

Sub  Order  2.  Artiodactyla  (even-toed). 

A.  SuiNA  (pig-like). 

Family  4.  Hippopotamid.e. 

5.  SuiD^  (Pigs,  Peccaries). 

P.  Tylopoda. 

Family  6.  Camelid.e. 

C.  Tragulina — Chevrotains. 

Family  7.  Tragulid.e. 

D,  Pecora  (true  Ruminant.s). 

Family  8.  CerviD/E. 

!).  Giraffida-:. 

10.  BoviDAi. 

Subungulata,  Polydactyxa  (man}',  usually  five,  toed). 
Sub-Order  3.  Proboscidea. 

Family  11  Elephantid.e, 

Sub-Order  4.  Hyracoidea. 
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All  terrestrial,  nearly  all  vegetarians,  but  some  are  omnivor- 
ous (Pig).  All  heterodout  and  diphyodont.  Cheek  teeth  are 
numerous,  and  usually  have  two  or  more  roots,  and  crowns  large 
and  quadrate.  Many  have  horns  or  antlers,  and  canines  are 
usually  ill-developed  or  absent. 

Lophodont — Cusps  with  long  diameter  from  buccal  to 
lingual.  Usually  hilophodont — Tapir,  Rhinoceros,  Horse. 

Bunodont — Conical,  nipple-like  cusps.  Pig. 

Selenodont — Crescentic  cusps  with  long  diameter  mesio- 
distal.  In  maxilla,  convexity  of  cusp  is  lingual  ; in  mandible, 
buccal,  hence  lingual  surface  is  rounded  in  maxilla,  and  buccal 
in  mandible.  All  Pecora,  &c. 

Brachyodont — Crown  shortish  relatively  to  length  of  root. 

Hypsodont — Crown  (and  cusps)  long  in  proportion  to  root. 


Crown 

Latex’al  walls  of  Crown 


Cusps  - 
Attrition 

Coronal  Cementum 


Hypsodont. 

Erupts  very  slowly 
Nearly  parallel 

{Very  long 
Usually  bilophoclont 
or  selenodont 
Great 

Often  present 


Brachyodont. 

Erupts  rapidly 
Diverge  markedly  from 
neck 

(Short 

(Usually  bunodont 
None 

Usually  absent 


Especially  in  hilophodont  and  selenodont  the  buccal  surface 
of  maxillary  teeth  exhibit  longitudinal  folds  of  enamel,  and  the 
mesio-buccal  angle  of  the  distal  tooth  overlaps  distal  angle  of 
mesial  tooth — these  conditions  being,  of  course,  reversed  in 
mandible. 

Milk  teeth  are  well  developed  except  incisors  in  ruminants, 
and  milk  teeth  may  he  long  retained. 

Sub-Order  1. — Perissodactyla. — Cheek  teeth  generally 
hilophodont,  but  may  be  so  modified  as  to  resemble  selenodont. 
Cheek  teeth  increase  in  size  as  pass  backwards,  and  masticating 
surface  kept  rough  by  unequal  wear  of  enamel,  dentine,  and 
cementum.  Prms.  resemble  the  molars. 


Family  1.  TapiriD/E. 

Tapir  (Malay,  Central  and  South  America). 

i.^c.J  prm. m.§  = 42. 

Brachyodont — Starting  point  of  complex  patterns  of 
Rhinoceros,  Horse,  Mastodon,  &c. 

i.  3 caniniform  and  larger  than  c.  i.  Prm.  i triangular,  other- 
wise cheek  teeth  almost  equal  and  simply  hilophodont,  but  there 
maybe  a connecting  lingual  ridge  in  mandibular  teeth.  Indian 
Tapir  has  obliterated  vascular  canals  in  dentine. 
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Family  2.  KhinoceuiD/K. 

Rhinoceros  (India,  East  Indies,  Eastern  Africa), 
i.  - c.  Y prin.  m.  ^ = 36. 

Incisors  variable,  may  be  rudimentary  and  lost  early, 
c.  I procumbent  and  near  symphysis.  Cheek  teeth  in  contact, 
and  very  similar  except  prm.  [,  which  small  and  lost  early. 
Brachyodont,  increase  in  size  as  pa»ss  backwards,  and  last  is 
triangular.  Bilophodont — Cusps  cresentic,  convexity  forwards 
with  connecting  ridge,  buccal  in  maxilla,  lingual  in  mandible. 
Cementum  does  not  fill  sinuses  or  fossae.  In  maxillary  teeth 
may  be  a projection  (“crochet”)  from  posterior  cusps  into 
“median  valley,”  which  may  or  may  not  join  a “crista”  from 
buccal  connecting  ridge  to  enclose  a distinct  smaller  fossette. 

Family  S.  Equid/E. 

Horse,  Ass,  Zebra,  &c. 

i.  ^ c.  i prm.  m.  ^ = 44. 

Prm.l  possibly  milk  tooth,  small,  shed  early  “wolf  tooth.” 
Canines  absent  or  rudimentary  in  female,  and  except  c.  and 
prm.  y,  teeth  are  markedly  hypsodont.  Incisors  in  close  contact, 
and  bite  edge  to  edge ; crowns  broad  and  subequal.  Thecodont 
(a  sheath) — the  tip  of  the  external  surface  of  the  crown  is 
invaginated,  making  a pit  called  the  “ mark.”  Tooth  completely 
coated  with  cementum  in  unworn  state.  Another  way  of  stating 
same  thing  is  that  the  cingulum  is  raised  up  nearly  to  the  level 
of  the  incisive  edge  of  the  crown.  Attiiiion  causes  gradual 
disappearance  of  the  mark  from  different  teeth  at  different  ages, 
and  provides  an  index  of  age — disappears  from  i.  a at  about 
S years  and  from  i.  ii  about  10  because  pit  deeper. 

Milk,  i.  § c. m.  § . 

Full  permanent  dentition  attained  very  slowly — i.-ij  last  at 
5 years. 

Diastema  between  front  and  cheek  teeth. 

Premolars  similar  to  molars,  but  larger. 

Cheek  teeth — First  and  last  are  triangular,  others  quadrate, 
and  mandibular  much  narrower  than  maxillary.  Coronal 
cementum  supports  long  delicate  cusps.  Modified  bilophodont 
cusps — crescentic  with  detached  or  semi-detached  “pillars” — 
lingual  in  mandible,  buccal  in  maxilla.  Ancestors  were  brachyo- 
dont, bunodont. 

Sub-Order  2.  Artiodactyla. — Numerous.  Bunodonts  or 
Suina  ; Selenodonts  or  Ruminants.  Premolars  usually  unlike 
molars,  often  seccant  and  single  lobed,  molars  being  practically 
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a double  prm.,  but  m.  § have  three  lobes  in  milk  and  permanent 
dentitions  usually. 

A.  SuiNA. 

Pig’S  and  Hippopotamus. — Canines  greatly  developed,  but 
usually  only  so  in  males,  are  of  persistent  growth,  and  c.  r 
bites  outside  upper  lip.  c.  i variable,  but  c.  t always  trihedral, 
and  in  all  except  Hippopotamus  one  of  surfaces  is  parallel  to 
alveolar  border,  distal  crosses  transversely  and  third  obliquely. 

In  Hippopotamus  c.  x rotated  so  that  part  presenting  labially 
is  angle  formed  by  labial  and  lingual  surfaces.  Distribution  of 
enamel  variable — caps,  strips,  or  none. 

Family  4.  HiPPOPOTAMiDiE. 

Hippopotamus  (Africa  only). 

i.  c.  i prm.  ^ m § = 40. 

Dentine  very  hard,  was  once  used  for  carving  into  dentures. 

Incisors  persistent  growth,  widely  spaced,  nearly  cylindrical 
— upper  curved  downwards;  lower,  straighter,  and  procumbent, 
longitudinal  strips  of  enamel  above,  caps  below.  Sockets  of 
canines  very  prominent,  c.  i short,  stout,  trihedral,  angles  much 
rounded,  c.  x much  shorter.  Premolars  seccant.  Molars  large, 
quadrilateral,  four  trefoil  cusps  separated  by  deep  mesio-distal 
and  deeper  bucco-lingual  groove.  Attrition  results  in  charac- 
teristic patterns  varying  with  degree  of  wear. 

Family  5.  SxnDjE  (Pigs) — Incisors  not  of  persistent  growth. 
Canines  much  exserted  and  bite  outside  lips. 

Sus  Scrofa  i.  § c.  i prm.  m.  § = 44. 

i.  X largest,  curved  and  lie  obliquely,  so  as  to  touch  at  mesial 
angles  of  crowns  and  markedly  abrade.  i.f  very  small. 
Mandibular  incisors  very  procumbent. 

Canines  much  smaller  in  female  than  in  male,  and  in 
domesticated  than  in  wild,  and  castration  arrests  growth. 

c.  X stout,  trihedral,  angles  rounded  off,  passes  horizontally 
outwards,  then  forwards,  upwards,  and  inwards.  Partial  enamel 
covering. 

c.  T has  sharp  angles,  is  much  curved  and  passes  upwards, 
outwards,  and  backwards,  distal  surface  wearing  against  c.  x. 
Cheek  teeth  bunodont  and  brachyodont.  In  contact  except 
diastema  between  prm.  ixrx.  Anterior  prms.  mainly  seccant,  but 
prm.i  has  broad  square  crown.  Prm.  | no  predecessor,  and 
may  be  a milk  tooth.  Molars  very  bunodont. 

Sus  Babirussa  (Malay  Archipelago). 

i.  I c.  i prm.  f m.  f = 36. 
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Canines  slender  and  very  long.  No  enamel. 

c.  1 and  c.  T do  not  antagonise,  hence  remain  pointed. 
Socket  c.  X directed  upwards,  and  tooth  pierces  cheek  passing 
outwards  and  forwards,  then  a long  sweep  back  and  turns  for- 
wards and  upwards  ending  above  orbit,  c.  t shorter,  and  passes 
upwards  and  then  backwards. 

Prm.  X seccant  and  small,  other  cheek  teeth  much  like 
Sus  Scrofa. 

Sus  Phacochoerus  (Wart  Hog)  (Africa). 

i.  ^ c.  i prm.  I m.  f = 34. 

i.x  very  oblique,  short,  small,  and  barely  projects  through  gum. 

Canines  well  developed  in  both  male  and  female, 

c.  X very  large,  long,  and  strong,  with  broad  base  tapering  to 
sharp  apex  curving  upwards  and  backwards.  Enamel  on  tip 
only.  Prominent  socket,  c.  x shorter  and  more  slender,  and 
enamel  except  distall}\  Cheek  teeth  increase  from  before 
backwards.  Prms.  brachyodont  and  compressed.  Molars  quad- 
rate and  hypsodont.  m.  § very  large,  and  occupy  more  alveolar 
border  than  all  the  rest  together,  and  socket  is  verj’^  deep.  Narrow 
bucco-lingually.  Cusps  are  very  long,  cylindrical  columns  in 
three  longitudinal  rows  all  encased  in  cementum.  Common 
pulp  chamber.  Roots  shorter  at  mesial  end,  and  tooth  much 
worn  before  distal  roots  formed  and  buccal  and  lingual  surfaces 
present  ridges  {c.f.  Elephant).  Attrition  leads  to  surface  of 
cementum  with  circles  of  enamel  enclosing  dentine.  Only 
bunodout  hypsodont  tooth  known.  Teeth  lost  with  advancing 
old  age,  until  only  canines  and  last  molar  left. 

B.  Tylopoda. 

Family  6.  Camelidaj  i.  ^ c.  ^ prm.  § m.  f = 36. 

Premaxillary  incisor  is  i.  £ and  caniniform. 

Mandibular  incisors  are  large,  subequal,  procumbent, 
spatulate. 

c.  X slightly  curved,  large  and  compressed. 

c.  X similar,  smaller  and  suberect.  Prm.  ^ caniniform  and 
widely  separated  from  canines  and  from  prm.  f,  which  is  lost 
early.  Prm.  f absent,  Prm.  ^ and  molars  are  large,  selenodont 
and  hypsodont. 

In  remainder  of  Artiodactyla  premaxillary  incisors  are 
absent,  and  mandibular  incisors  impinge  on  to  hard  gum.  No 
caniniform  or  conoid  premolars,  and  cheek  teeth  form  continuous 
series  increasing  in  size  from  before  backwards. 
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C.  Tragulixa. 

One  family  extant — Tragultd^,  Chevrotains,  2 genera ; 
small  animals. 

c.  X well  developed,  especially  in  the  male,  and  is  narrow  and 
pointed,  of  persistent  growth.  In  female,  roots  are  closed, 
c.  X is  incisiform.  No  horns. 

“ Pigmy  Musk  Deer” — so  called  because  of  a superficial 
resmblance  to  Musk  Deer,  but  really  nothing  in  common. 

Usually  i.  § c.  i prm.  f m § = 34. 

D.  Pecora. 

True  Ruminants. 

i.  § c.  -=4  prm.  m.  ^ = 32  or  34. 

Mandibular  incisors  are  procumbent,  c.  x usually  absent. 
CT  usually  very  like,  and  ranged  with,  mandibular  incisors. 

Premolars  appear  like  half  of  a half  molar — one  lobe, 
m.  X erupts  much  earlier  than  other  molars,  and  is  much  worn, 
usually  hypsodont. 

Milk  i.  5 c.  ^ m.  §,  and  molars  are  not  shed  until  all  per- 
manent molars  are  in  place,  and  permanent  m,  | appear  early — 
in  Sheep  at  6 months.  Change  of  teeth  complete  about  fifth 
year.  Breeding  influences  time  in  Sheep,  not  in  Ox. 

Family  8.  Cervida-:. 

9.  GiraffiDjE. 

10.  BoVIDiE. 

Family  8.  CerviD/E — Deer — have  antlers. 

v' 

Mandibular  incisors  are  short-crowned,  i.  t broad  at  edsfe, 
narrow  at  neck  ; rest  of  incisors  are  narrow,  c.  x small,  not 
pointed  ; usually  present  in  both  sexes,  may  be  large,  especially 
in  male.  In  Moschus  moschiferus  (Hornless  Musk  Deer), 
c.  X greatly  developed,  long,  slender,  pointed,  with  sharp  posterior 
edge,  slightly  curved  and  projecting  downwards,  and  of  persistent 
growth.  Has  no  horns,  like  Hydropotes  (Swinhoe’s  Water 
Deer),  which  also  has  large  c.  x.  Cervulus  (Indian  Muntjac) 
has  short  horms,  and  fairly  long  stout  c.  x,  which  is  not  of  per- 
sistent growth,  and  is  absent  or  small  in  female.  Reindeer — 
Both  sexes  have  antlers. 

Family  9.  GiRAFFlD^. — No  c.  x.  Mandibular  incisors  mode- 
rately long,  narrow  and  subequal,  c.  r very  broad,  bilobed. 
Molars  bracbyodont,  and  mandibular  lingual,  and  maxillary 
buccal,  ridges  are  well  marked. 
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Family  iO.  Bovid^k — Have  horns.  Antelopes,  Sheep,  Oxen, 
Goats,  c. X always  absent,  ct  incisiforin,  and  in  most,  molajs 
are  hypsodont.  Incisors  are  variable,  and  in  Antelopes  are  not 
unlike  those  of  Cervid^e. 

In  Goat  and  Sheep  incisors  are  narrow,  and  diminish  in 
size  from  i.T  to  c.  t inclusive.  In  Oxen,  c.  t also  smaller  than 
the  incisors,  which  are  broad  and  subequal.  In  all,  and 
especially  in  Oxen,  sockets  of  incisors  and  canine  are  broad  and 
shallow,  and  teeth  are  loose.  Halves  of  mandible  also  may  be 
freely  movable  at  symphysis  (Ox). 

Sub-Order  3.  Proboscidea. 

Comprises  many  very  specialised  types,  which  have  mainly 
died  out. 

Dinotherium  (extinct)  i.  ® c.  ^ prm.  | m.  §. 

Symphysis  deflected,  and  incisors,  about  2 feet  long  in  male, 
point  downwards  and  backwards,  and  slightly  curved.  Molars 
are  lophodont,  and  vei'y  like  mandibular  molars  of  Tapir. 
Vertical  succession,  and  last  milk  molar  has  more  ridges  than 
true  molars  distal  to  it — an  anomalous  condition.  All  permanent 
cheek  teeth  in  use  at  same  time  (c./.  Elephantidae). 

Only  extant  Family  is 

Family  11.  ElephantiDjE. — Large  conical  incisors  of  per- 
sistent growth,  never  more  than  i.  L and  usually  only  in  one  jaw. 
In  Mammoth  nearly  straight,  in  Mastodon  much  curved  up- 
wards and  outwards,  in  Elephant  slightly  upwards.  Have  milk 
predecessors,  which  are  shed  early.  Fairly  thick  cementum 
covers  whole  tooth,  wears  off  at  point  as  does  the  small  cap 
of  enamel  usually  present.  Dentine  (ivory)  very  elastic,  owing 
to  fineness  of  tubes  and  great  flexuosity  together  with  low 
percentage  of  lime  salts.  In  section  presents  an  appearance 
like  “ engine  turning  ” on  watch-case,  due  to  the  decussations  of 
the  primary  and  secondary  curvatures  of  the  tubules. 

Cheek  teeth  so  large  and  wear  so  slowly  that  usually  only 
one  or  parts  of  two  in  use  at  a time  on  each  side  of  each  jaw. 

Mastodon  (extinct)  h c.  k prm.^5|  m.  . 

Incisors  are  largely  covered  by  thick  enamel. 

Usually  horizontal  succession,  but  some  m.ra.  are  replaced 
vertically. 

Cusps  are  lophodont,  ending  as  blunt  cones  with  subsidiary 
cones  separated  by  a deep  mesio-distal  groove. 

Plates  increase  in  number  from  before  backward. 
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Mammoth  (extinct). — Molars — Crowns  very  broad,  com- 
pared with  length.  Plates  very  narrow,  ending  as  blunt  cones, 
and  may  be  partially  or  wholly  embedded  in  cementum.  Ridge 
formula  very  variable,  but  very  like  that  of  Indian  Elephant. 

Elephas  i.  ^ c.  ^ tn.rn.  ^ ra. 

Incisors  have  small  predecessors.  Tipped  with  enamel  and 
covered  with  cementum,  and  may  be  9 feet  long.  In  Asiatic 
only  male  has  tusks,  and  even  he  may  be  tuskless;  in  African 
both  sexes  have  tusks. 

Cheek  teeth  have  horizontal  succession  ; premolars  are 
never  functional.  Plates  increase  in  number  in  teeth  from 
before  backwards,  and  in  Asiatic  are  much  narrower  and  more 
numerous  than  in  African,  in  which  they  are  lozenge-shaped. 

“Ridge  formula”  Asiatic,  4,  8,  12,  12,  16,  24. 

„ „ African,  3,  6,  7,  7,  8,  10. 

Mesial  part  much  worn  before  distal  is  erupted. 

Sub-Order  4.  Hyracoidea. — Hyrax  (Coney  of  Bible)  has 
been  variously  placed,  i.  # c.  ^ prm.  i m.  §. 

i.i  large,  trihedral,  with  enamel  on  two  labial  surfaces  only, 
and  is  of  persistent  growth,  i.i  lost  early.  Mandibular  incisors 
have  closed  roots.  i.T  smaller  than  i.ir.  Wide  diastema  between 
incisors  and  premolars,  which,  like  the  molars,  are  very  similar 
to  those  of  Rhinoceros.  Has  milk  incisoi’s,  and  joint  is  not 
rodent-like. 


Order  7.  Rodentia. 

Comprises  largest  number  and  most  widely-spread  species 
of  all  terrestrial  orders.  Usually  small  animals  with  sharpely- 
defined  dental  characteristics.  No  canines. 

Usual  dentition  i.y  c.  ^ prm.  i m.  and  milk  dentition 
usually  confined  to  m.m. 

All  have  large  central  incisors  of  peristent  growth  in  each 
jaw,  separated  from  cheek  teeth  by  a wide  diastema. 
Leporidae  (Hares  and  Rabbits)  and  Lagomys  have  i.f,  second 
incisor  being  very  small  and  placed  lingually  to  i.  x — hence  two 
rows,  therefore  called  Duplicidentata,  the  bulk  of  the  order 


20 


beiug  Siinplicideutata.  Incisors  are  flattened  labio-lingualh', 
and  are  very  long,  especially  the  mandibular  ones,  and  they 
may  project  into  a process  behind  the  angle  of  mandible, 
i.x  sharply  curved,  ending  in  maxilla — large  arc  of  a small 
circle,  i x straighter,  but  curved  in  two  planes — spiral.  Width 
varies  much — narrow  in  Squirrels,  broad  in  Beaver.  Labial 
surface  usually  plain,  but  in  some  i.  i is  grooved  longitudinally 
(Lepus,  Marmots)  and  in  some  there  may  be  many  such  grooves 
(some  Squirrels).  In  Capybara,  i.  ] are  both  grooved.  Enamel 
is  confined  to  labial  siu’face  in  Simplicidentata,  but  in  Duplici- 
dentata  it  passes  round  to  the  sides.  Surface  of  enamel  is 
frequently  pigmented,  depth  varying  from  light  orange  to  a 
dark  brown,  almost  black  (Beaver).  In  Simplicidentata  it  is 
divisible  into  an  inner  portion  where  enamel  fibres  of  successive 
layers  cross  alternately  to  right  and  left,  and  an  outer  layer 
where  all  the  fibres  become  parallel  and  bent  towards  cutting 
edges.  Iq  Duplicidentata  no  such  distinction,  but  fibres  are 
flexuous.  Lingually  there  is  thin  layer  of  cementum.  Dentine 
harder  labially,  and  pulp  closed  off  in  advance  of  attrition  by 
tubular  denture  with  coarse  vascular  channels  in  it. 

Preraolars  vary— usually  j-,  but  Muridee  (Rats)  have  none, 
Leporidae  have  f,  Lagomys  f,  Squirrels  ^ . 

Molars  always  f,  except  Hydromys  (Australian  Water  Rat), 
which  has  t ^ m.  f = 12. 

Molars  are  very  variable  in  size,  shape,  and  pattern  of  cusps. 
They  are  usually  of  persistent  growth — Capybara,  Beaver, 
Rabbit.  In  Capybara,  too,  they  are  composed  of  many  parallel 
plates  of  enamel  and  dentine,  partially  joined  together  by  very 
coarse  cementum.  Others  are  hypsodont,  with  transverse  enamel 
folds,  variously  arranged  and  making  distinct  patterns  for 
different  genera — Porcupine,  Vole.  Some  are  brachyodont  and 
bunodont — many  of  the  Muridae  and  Sciuridse. 

Milk  dentition  varies— usually  m.m.Y,  and  usually  the 
number  of  milk  molars  is  the  same  as  that  of  the  premolars  in 
adult  animal,  thus  in  Leporidas  f.  The  Muridae  and  some  other 
families  have  no  milk  dentition,  and  are  monophyodont  and 
heterodont.  The  Duplicidentata  have  also  milk  incisors. 
Duration  of  milk  molars  varies  much,  often  lost  intra-utero  as 
in  Guinea-pig  or  Cavy,  but  may  persist  until  animal  half  grown 
as  in  Beaver  and  Agouti. 

Rodent-like  animals — Aye-Aye  or  Chiromys  (a  Lemur) 
in  Madagascar,  where  no  true  Rodents  existed,  and  Wombat 
or  Phascolomys  (a  Marsupial)  in  Australia,  where  also  true 
Rodents  were  few. 
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Order  8.  Carnivora. 

Sub-Order  1.  Carnivora  Pinnipedia  (aquatic). 

Family  1.  pHOCiDiE  (Seal). 

2.  Otariid.e  (Eared  or  Pur  Seal). 

3.  Trichechid.e  (Walrus). 

Sub-Order  2.  Carnivora  Vera  or  Fissipedia. 

Family  4.  Felid.e  (Lion,  Tiger). 

5.  Hy^nid.e  (Hyaena). 

6.  V1VERRID.E  (Civet,  Ichneumon). 

7.  Canid.e  (Wolf,  Fox,  Dog). 

8.  Ursid.e  (Bear). 

9.  Procyonid^  (Racoon). 

10.  Mustelid.e  (Stoat,  Weasel,  Otter,  Badger). 

Most  are  fierce  and  animal  feeders  (Lion).  Some  have 
mixed  diet  (Dog),  and  some  are  chiefly  vegetarian  (some  Bears). 
Majority  and  more  typical  forms  are  terrestrial  (Carnivora  vera 
or  fissipedia  = divided-toes).  Others  are  aquatic  (Carnivora 
pinnipedia  = web-toed). 

Sub-Order  Carnivora  Pinnipedia  (Seals,  Sea  Lions,  and 
aberrant  Walrus). — As  in  Cetacea  and  Sirenia  have  become 
somewhat  fish-like.  Some  are  partly  terrestrial,  just  as  some 
• terrestrial  spend  most  of  their  time  in  water  (Otter).  Milk 
dentition  rudimentary,  and  tendency  to  a monoplyodont,  homo- 
dont  dentition.  Incisors  vary  in  number,  are  usually  larger 
than  in  terrestrial,  outermost  largest  and  caniniform.  Arranged 
in  a curved  line.  Canines  well  marked,  but  less  so  usually  than 
in  terrestrial. 

All  dental  tissues  present,  and  cementiim  may  be  very  thick 
(cheek  teeth  of  Walrus). 

Cheek  teeth  mostly  seccant  and  interdigitate,  but  in  Walrus 
they  antagonise  for  crushing. 

Milk  dentition  rudimentary,  i.^^  c.  A m.|-  . 

Family  1.  PiiOClD^E. — Phoca  (Common  Seal) 
i.  ^ c.  Y prm.  I m.  A. 

Incisors  vary  in  number,  and  are  pointed  often  i.  f.  Canines 
short,  stout,  sharply-recurved. 

Prm.  Y small,  compressed,  simpler  than  other  cheek  teeth. 
Remaining  cheek  teeth  have  three  curved  cusps,  the  central  one 
being  largest  and  longest.  In  some  the  lower  teeth  are  quadi- 
cuspid. 
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Family  2.  Otariid^k — True  fur  Seak  Sea-lions  or  Sea- 
bears  i § c.  Y prm,  I m. 

i.  y;-|  small,  with  marked  labial  and  lingual  cusps,  i.  § large 
and  caniniform.  Canines  recurved,  conical,  and  large,  especially 
in  male.  Cheek  teeth  single-rooted ; crown  compressed  with 
central  pointed  cusp,  with  sometimes  marked  cingulum  and 
accessory  cusps,  mesial  and  distal. 

Family  3.  Trichechida<:. — Single  genus — Walrus  (Tri- 
chechus  rosmarus)  i.  i c.  -}-  prm.  § m.  ^ 

in  adult,  but  several  other  teeth  are  present  earlier,  c.  r small, 
not  caniniform,  and  may  be  a prm.  c.  i persi.stent  growth,  verv 
lonsf,  directed  downwards  and  backward.s.  Are  for  locomotion 
and  weapons.  Enamel  tipped,  thick  cementum,  tubular  dentine, 
and  thick  core  of  osteo-dentine.  Cheek  teeth  much  alike — 
small,  simple,  one-rooted,  with  flat  crowns.  Very  thick 
cementum. 

Sub-Order  2.  Terrestrial,  or  Carnivora  Fissipedia. 

Have  almost  always  i.  § c [.  Incisors  relatively  small,  and 
set  in  straight  line,  i.y  smallest,  and  i.  § largest  and  canini- 
form. In  larger  species  are  lobate.  Usually  diastema  between 
i.  3^  and  c. i,  into  which  c.  T bites.  Canines  large,  lon§,  strong, 
curved,  compressed  laterally,  with  lingual  surface  flatter  than 
labial,  and  sharp-pointed  with  sharp  distal  edges.  Premolars 
mostly  sharp-pointed  and  compressed.  Prm.  a specialised- 
carnassial  or  sectorial  tooth.  Molars  mostly  broad-topped  and 
tuberculate.  m.  t is  sectorial.  Carnassial  teeth  greatly  modified 
in  different  families. 

Milk  dentition  well  developed,  and,  except  in  Felidie,  is 
i.  ^ c.  i m.  Felidae  have  i.  § c.  | m.  f. 

Milk  sectorials  are  last  but  one  above  and  last  below,  and 
remain  until  permanent  sectorials  are  erupted. 


Type  in  Felid.®. — Prm.  i has  compressed  blade,  parallel  to 
alveolar  margin  with  three  lobes — a small  mesial ; a large 
conical, pointed,  middle;  and  a compressed  distal  with  knife-like 
edge.  On  lingual  side  of  mesial  lobe  is  the  lingual  cusp,  but 
slightly  developed.  Blade  suiiported  by  two  roots,  lingual  cusp 
by  one. 

In  HviENiDiE — Blade  much  as  in  Felidae,  but  whole  tooth 
relatively  larger,  and  lingual  cusp  higher  and  separated  from 
blade  by  marked  depression, 
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In  ViVERRiD.E  (Civet  Cats) — Blade  still  trilobecl,  but  mesial 
much  smallest,  and  lingual  cusp  nearly  high  as  distal  lobe  of 
blade. 

In  Canid.E — Mesial  lobe  has  disappeared,  and  lingual 
tubercle  or  cusp  is  not  well  marked. 

In  Ursid^ — Prm.  4 very  small  relatively  and  mesial  lobe  is 
absent,  lingual  cusp  now  opposite  distal  lobe  and  has  no  root, 
and  section  of  crown  much  more  triangular. 

In  Procyonid^  (Racoons,  Coatimundi) — Mesial  lobe  is 
absent,  and  middle  and  distal  are  rounded  cusps.  Lingual  cusp 
is  large  and  distinct,  and  distal  to  it  is  a fourth  cusp. 

In  MusTELiDiE — Mesial  lobe  is  rudimentary,  lingual  tubercle 
small  and  mesial.  In  Lutra  (Otter)  it  is  a large  tooth.  Blade 
trilobed  with  very  large  lingual  lobe  with  sharp,  raised  edge 
extending  along  two-thirds  length  of  blade,  from  which 
separated  by  a pronounced  hollow. 


Type  in  Felid.e  m.  1 occludes  with  blade  of  prm.  i.  Has 
sharp-edged  blade  divided  by  narrow  fissure  into  two  lobes. 
May  be  traces  of  a rudimentary  talon,  never  of  a tubercle. 

Never  more  than  two  roots — typically,  mesial  one  is  much 
the  stouter,  but  the  greater  the  talon  the  stouter  the  distal  root 
becomes,  until  it  is  much  larger  than  the  mesial  one,  which 
becomes  small.  Talon  is  for  occlusion  with  m.  i,  which  from 
being  very  small  and  situate  lingual  to  prm.  4,  in  the  more 
strictly  carnivorous,  becomes  distal,  large,  and  quadrangular  in 
less  carnivorous  types. 

In  Hy^NID^  usually  very  like  in  Felidae,  but  may  be  slight 
lingual  tubercle  and  short  distal  talon,  blade  being  typical. 

In  ViVERRiD/E — Blade  slightly  oblique  to  alveolar  border, 
lingual  cusp  well  marked,  distal  talon  well  developed,  but  shorter 
than  blade — variable. 

In  C.ANiDiE — Distal  lobe  of  blade  larger  and  higher  than 
mesial,  and  small  lingual  cusp  opposite  it.  Posterior  talon  or 
heel  low,  but  well  developed,  carrying  two  or  three  cusps. 

In  URSiDiE — Blade  often  obliquely  placed,  and  constitutes 
only  half  the  crown,  and  distal  lobe  is  larger,  lingual  tubercle 
well  developed.  Distal  talon  high,  large,  and  bears  several 
cusps. 
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In  Procyoxid^ — Blade  small,  placed  transversely  across 
alveolus,  with  large  lingual  cusp  and  large  talon. 

In  MuSTELiDiE — In  Otter  blade  well  developed,  lingual 
tubercle  a sharp  cusp  and  talon  nearly  half  the  tooth.  In  Badger 
(Meles)  blade  small  and  transverse,  lingual  tubercle  relatively 
large,  and  heel  very  large  and  its  cusps  are  level  with  blade. 


Family  4.  Felid^  i.  ^ c,  J prm,  f m,  -t  = 30, 

Incisors  relatively  small  and  short,  set  in  straight  line  and 
adapted  for  stripping.  Canines  large,  divergent,  strong,  slightly 
recurved  with  sharp  cutting  edges  and  point.  Premolars  com- 
pressed. prm.  1 often  absent,  m.  i very  small,  and  on  lingual 
side  of  prm.  ±.  Carnassial  teeth. 

Family  5.  Hv/IiNID.E  i.  § c.  { prm.  4 m.  J-  = 34. 

Compared  with  Felidae,  teeth  are  blunter,  thicker,  and 
canines  relatively  shorter.  Prm.  1 less  rudimentary.  Cingulum 
on  all  more  pronounced  and  protects  gums.  m.  i small,  com- 
pressed, on  lingual  side  of  prm.  £.  Carnassial  teeth. 

Family  6.  ViVEiiRiDiE  (Civet  Cats,  Ichneumons) — Most  have 
i.  4 c.  Y prm.  A m.  f = 40. 

Incisors  more  equal  in  size.  Canines  large  and  premolars 
also,  and  may  have  accessory  basal  cusps,  m.x  is  half  width  of 
carnassial,  is  distal  to  prm.  i,  and  becoming  functional ; crown 
is  triangular.  Carnassial  teeth. 

Family  7.  Canids  i.  4 c.  a prm.  4 m.  4 = 42- 
Incisors  large  and  lobate.  i.  ■"  caniniform.  Canines  strong, 
and  relatively  shorter  than  in  preceding  family,  m.x  large,  ver}- 
broad  bucco-lingually,  the  lingual  extension  having  a raised 
border  and  several  cusps,  m.jj  half  size  of  m.  1,  m.  a quarter 
size  of  m.  t,  and  m.  t?  very  small.  In  Dogs  number  of  teeth 
variable  — varies  with  length  of  jaws.  Carnassial  teeth. 
Otocyon  had  m.  — 48  teeth  in  all. 

Family  8.  IjRSIDyE  i.  | c.  a prm.  a m.  f = 44. 

Canines  less  curved  and  directed  more  forwards  than  in 
Canidis.  Prm.  { very  small,  single-rooted,  and  close  to  canines. 
Prm. small,  usually  two  roots,  and  generally  shed  early, 
m.  X quadrilateral,  three  times  large  as  prm.  ±. 
m.  2 as  large  as  or  larger  than  m.  1. 
m,  "a  larger  than  m.  x. 

Cusps  vary  in  species — well  developed  in  some,  not  in  others, 
Carnassial  teeth. 
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Family  0.  Pkocyonid^e 

i.  ^ c.  \ prtu.  ^ m.  |^  = 38,  but  prms.  vary, 

Eacoons,  Coatimundi — Somewhat  like  Viverridae.  lu 
Coatimuudi  c.  i greatly  developed  with  sharp  distal  edge,  and 
c.  T very  flattened  and  straight.  Carnassial  teeth. 

Family  10.  Mustelid.-e,  “bear-like”  animals  — Otter, 
Badger,  Stoat,  Weasel.  Martin, 

i.  c.  Y prm.  i m.  1=  38. 

■Molars  tend  to  be  broad  crowned  and  very  large. 

In  Badger  (Meles)  postglenoid  process  so  developed  and 
glenoid  so  deep  that  condyle  of  mandible  cannot  be  disarticulated 
from  skull  without  bone  fracture.  Carnassial  teeth. 


Order  9.  Ixsectivora. 

Family  1.  Macroscelidid.e  (Elephant  Shrews). 

2.  Erinaceid^e  (Hedgehogs). 

3.  SORICID.E  (Shrews). 

4.  TALPiDAi  (Moles). 

•5.  Galeopithecida-:. 

Very  ancient  Order,  comparatively  small  animals,  mostly 
terrestrial.  Dentition  varies  much  in  different  genera,  and  the 
homologies  of  the  teeth  are  very  perplexing,  especially  regarding 
canines  and  premolars,  hence  each  animal  has  had  several 
dental  formulte,  according  to  the  views  of  the  observer. 

Generally  speaking,  have  numerous  fair-sized,  sharp-pointed 
teeth,  anterior  to  the  ch^ek  teeth.  Molars  have  sharp  cusps, 
and  maxillary  ones  are  quadrangular  or  triangular,  and  broader 
than  mandibular  ones.  In  many  c.  i is  small,  and  ranged  with 
mandibular  incisors,  whilst  prm.  i is  large,  caniniform,  and  has 
two  roots.  In  some  c.  i is  two-rooted,  as  in  Mole  (Talpa). 

The  cusps  and  cusp  ridges  provide  a definite  pattern  on  the 
grinding  surfaces  of  the  molars.  This  is  generally  W-pattern, 
but  if  tooth  be  narrow  it  may  be  halved — V-skaped.  There 
may  be  one  or  more  cusps  to  lingual  side  of  cusps  forming  the 
pattern. 


Dentition  often  full  mammalian  or  nearly  so,  thus — 

Hedgehog  i.  c.  J prm.  § m,  § = 36. 

Mole  i.  § c.  I prm.  § m.  § = 44. 

c.  j.  two  roots. 

c.  T is  incisiforra,  and  tooth  functionating  as  a canine  is 
prm.  T. 

SORICID^E  (Shrews)  i.  .2.:^  c.  I prm.  m.  §. 

i X large  hook-like,  with  marked  lingual  cusp.  Suture 
between  premaxilla  and  maxilla  is  early  obliterated,  and 
between  i.  i and  m.  x are  several  small  variable  teeth,  with 
uncertain  homologies.  Mandible  has  always  G teeth  each  side. 
Molars  present  W-pattern,  and  are  often  sectorial.  Enamel  on 
cusps  in  some  is  deeply  pigmented  (c.f.  Rodents).  Some  have 
tubular  enamel. 

Galeopithecus  (East  Indies) — Has  been  classed  as  a 
Lemur,  “Flying  Lemur”)  and  as  a Bat  (Chiroptera),  but  is 
really  an  aberrant  Insectivore. 

i.  § c.  i prm.  § m.  § = 34. 

Wide  space  between  mesial  incisors.  Outermost  premaxil- 
lary incisor  has  two  roots,  and  is  much  larger  than  c.  i,  w'hich 
also  has  two  roots. 

i.  TTi  have  very  broad  crowns  divided  vertically  into  several 
divisions,  and  are  therefore  pectinate  or  comb-like.  Crown  of  i.  » 
deeply  grooved,  but  not  really  pectinate.  Milk  molars  coexist 
with  permanent  molars. 


Order  10.  Chiroptera. 

« 

Sub-Order  1.  Megachiroptera.  Frugivorous. 

2.  Micboohihopiera  (If 

( Sanguinivorous. 

(Bats) — Exceedingly  modified  Insectivora.  Hind  limbs  are 
rudimentary  (c.f.  rest  of  Mammals),  fore  limbs  immensely 
developed,  and  specially  modified  for  flight — are  true  wings, 
and  Bats  are  the  least  terrestrial  of  all  mammals. 

Diet  very  variable — insectivorous,  frugivorous,  sanguinivor- 
ous,  and  dentition  correspondingly  variable.  Milk  teeth  never 


at  all  like  permanent  successors,  and  are  usually  long,  slender, 
sharp,  recurved  cusps,  shed  early,  though  they  may  persist  until 
permanent  teeth  appear. 

Permanent  dentition  never  exceeds 

i.  § c.  ^ prm.§  m.|  = 38, 
and  there  are  always  distinct  roots. 

In  Frugivorous,  molars  are  more  tuberculate,  and  not  infre- 
quently have  longitudinal  grooves,  and  are  not  unlike  those  of 
lower  quadrumana. 

The  Insectivorous  Bats  are  most  numerous.  The  molars 
frequently  present  the  W-pattern,  especially  maxillary. 

Desmodus  or  Vampire-Bat  is  typical  of  the  blood-suckers, 
i-  i c.  i prm.  I m.  §lA. 

i.  1 large,  thin,  with  sharp  edge  for  making  wound. 

Mandibular  incisors  are  small. 

Canines  large.  Premolars  small  and  sharp,  and  molars 
usually  absent. 


Order  11.  Primates. 


Sub-Order  1.  Lemuroidea. 
Family  1.  Lemurid^  (Lemurs). 

2.  CHiROMYiDAi  (Aye-Aye). 


Sub-Order  2.  Anthropoidea. 


3.  HAPALIDAil  New  1 

4.  CEBIDJ5  Iworld,  Quadrumana 

5.  Cercopithecid^'1  Old 

a SiMiiDAi  /World, 

7.  HOMINIDAi 


Monkeys. 

Man. 


Lemuroidea  have  very  little  in  common  with  the  others, 
and  their  inclusion  makes  general  yet  true  statements  difficult. 
Diphyodont  and  heterodont,  and  formula  is  generally 

i.  f c.  Y prm.  f m. 

Cheek  teeth  adapted  for  grinding,  molars  more  complex  than 
premolars,  and  last  molar  largest  of  all. 


84 


Sub-Order  1.  Lemuroidea  (Africa,  Madagascar,  Asia) — 
An  ancient  group  allied  chiefly  to  Insectivora.  Diet  very 
variable — insectivorous,  frugivorous,  carnivorous,  and  rodent 
types,  and  dentition  varies  accordingly. 

If  c.  {■  prm.  f m.  § type. 

Premaxillary  incisors  small,  and  central  incisors  are  spaced. 

Mandibular  incisors  close-set,  long,  slender,  and  procumbent, 
the  c.  T being  small  and  ranged  with  them.  c.  i large,  com- 
pressed and  pointed.  Prm.  T large,  erect  and  caninifoiro. 
Premolars  two  or  three,  and  the  molars  (three)  compressed,  wdth 
several  pointed  cusps.  Orbit  bounded  by  complete  ring  of  bone, 
but  orbital  and  temporal  fossse  freely  communicate.  Lachrymal 
foramen  situated  outside  orbit.  Milk,  i.  § c.  y m.  4z|. 

Family  1.  LEMURID./E 

i.  c.  A prm.  m.  = 36 — Lemur. 

2.  Taesiid^ 

i.  c.  y prm.  § m.  one  species — Tarsius. 

3.  Chiromyid^ — Chiromys  (Aye-Aye)  Madagascar. 

i.  y c.  ^ prm.  ^ in.  f (c./.  Rodent). 

Incisors  very  large,  compressed,  curved,  of  persistent  growth, 
and  enamel  only  labially.  No  canines.  Cheek  teeth  ill- 
developed,  with  flat  slightly  tuberculate  crown. 

Milk,  i.  f c.  i m.  4 (c.f.  Rodent)  very  small.  Temporo- 
mandibular joint  not  Rodent-like.  Incisors  to  split  sugar-cane 
(chief  food)  and  to  dig  out  Avood-boring  caterpillars. 


Sub-Class  2.  ANTHROPOIDBA— Apes  and  Man. 


Ill  all  Apes  canines  are  relatively  large  and  strong,  especially 
in  male,  and  more  or  less  diastema  between  i.  2^  and  c.  1 for  c.  1. 
Cerebrum  developed  so  as  to  partially  or  completely  overlap 
cerebellum.  New  World  or  Platyrrhine  Apes — nostrils  are 
widely  separated  and  look  forwards  ; in  Old  World  or  Catarrhine 
— nostrils  are  close  together  and  dependent.  New  World  have 
prehensile  tails.  Old  World  are  non-prehensile  or  tail-less. 


Dentition — 

New  World  i.  |- 

except  Hapalidas  i.  -| 
Old  World  i.  4 


Milk 


ilk  I 


New  World 
Old  World 


c.  ^ prm.  -i}  m.  |-  = 36 
c.  y prm.  § m.  4 = 32 
c.  y prm.  4 ru-  § = 32. 
i.  4 c.  A m.  I 
i.  4 c.  A m.  H. 
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Family  1.  Hapalid.e  (Marmosets),  2 genera — Hapalus,  c.  i 
not  longer  than  incisors  and  Midas  ct  much  longer  than  incisors. 

Family  2.  Cebid^E  i.  | c.  prm.  § m. 

Several  genera,  eg., 

Mycetes  (Howler  Monkeys). 

Ateles  (Spider  Monkey). 

Cebus. 

Nyctipithecus. 

In  the  Howlers  the  ascending:  rami  and  ano-les  of  mandible 
are  highly  developed,  especially  in  male,  to  enclose  and  protect 
the  huge  vocal  organs  (Amazon).  Cebus  is  generally  the  genus 
with  itinerant  musicians — are  the  Capuchins  or  Hooded 
Monkeys — long,  strong  canines.  Ateles  or  Spider  Monkeys 
have  slender  forms  and  very  long  limbs. 

Family  3.  CercopitheciDyE. 

Genera  Cynocephalus  (Baboon). 

Macacus  (Macaque). 

Cercopithecus  (Long-Tailed  Monkeys). 

Semnopithecus. 

Crowns  of  molars  lengthened  mesio-distally  with  a pair 
of  imperfect  transverse  ridges,  and  last  molar  has  usually  a 
posterior  talon. 

Cynocephalus — Incisors  strong,  thick,  with  wedge-like 
crowns,  comparatively  long  for  width.  Africa  and  Arabia. 

i.  Y much  larger  than  i. -|,  and  i.  f bevelled  distally,  especially 
i.  2.  Incisors  project  forwards,  c.  i in  male  long  and  strong, 
directed  outwai'ds  and  slightly  backwards.  Mesial  aspect 
rounded  with  narrow  longitudinal  sharp  groove,  bounded  by 
distinct  lips.  Tooth  flattened  labio-lingually,  and  distal  edge 
is  sharp,  with  broad  shallow  longitudinal  groove  to  lingual  side, 
and  bounded  lingually  by  a rounded  longitudinal  lingual  ridge 
running  from  apex  of  crown  to  cingulum,  c.  x short,  projects 
outwards  and  backwards,  and  is  grooved  much  as  in  c.  x.  Lingual 
ridge  is  well  expressed,  and  curves  back  to  join  well-marked 
cingulum.  Canines  less  developed  in  female.  Maxillary  pre- 
molars have  three  roots — two  buccal,  one  lingual.  Mandibular 
premolars  have  two  roots — mesial  and  distal.  Prm.  x much  larger 
than  prm.  iT,  especially  in  male.  Mesio-distal  diameter  at  the 
neck  is  very  long,  and  from  the  mesial  border  the  crown  slopes 
upwards  and  backwards,  so  that  highest  point  of  tooth  is  over 
distal  root,  and  mesial  length  is  four  times  that  of  distal — this 
difference  is  much  less  marked  in  the  female,  about  two  to  one. 
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Three-quarters  up  the  mesial  border  is  an  angle,  the  last  quarter 
being  almost  horizontal.  The  crown  is  much  deeper  buccally 
from  cusp  to  neck  over  mesial  root  than  distally,  hence  present- 
ing a large  buccal  surface  to  occlude  with  c.  x.  Maxillary  molars 
have  three  roots — lingual  being  very  broad.  Barely  quadri- 
cusped  which  soon  become  two  bucco-lingual  lobes.  Mandibular 
molars  two  roots.  m.TT  largest  and  crown  trilobed,  the  distal 
lobe  or  talon  being  semi-detached.  Mostly  Asiatic. 

2.  Macacus — i.  | more  bevelled,  especially  distally.  Canines 
well  developed.  Prm.  t as  in  Cynocephalu.s.  Maxillary  pre- 
molars  subequal,  and  more  like  in  man.  m.^  well-marked 
talon,  semi-detached. 

3.  Oercopithecus — Incisors  relatively  shorter  than  in  pre- 
ceding. Prm.  T has  mesial  margin  of  crown  only  twice  as  long 
as  distal,  and  it  slopes  rapidly  backwards.  Africa. 

4.  Semnopithecus — Very  long  tail,  and  lives  chiefly  on 
leaves  and  young  shoots.  Incisors  much  shortened,  and 
cingulum  present,  especially  on  i.  i. 

Mandibular  inci.sors  about  equal  in  size. 

Canines  even  in  male  much  less  developed. 

Cheek  teeth  have  more  or  less  pronounced  cusps.  In  prm.T 
difference  between  mesial  and  distal  margins  almost  absent ; 
m.ir  large,  quinque-cuspid,  and  distal  talon  marked.  Asia, 
Africa. 

Family  4.  SiMiiD^E  (long-armed,  tail-less). 

Hylobates  (Gibbon). 

Simia  (Orang-Utan). 

Gorilla  (Gorilla). 

Anthropopithecus  (Chimpanzee). 

No  tails.  Crowns  of  molars  relativel}’’  broad  bucco-lingually 
with  rounded  off  angles,  with  bunodont  cusps  and  m.  no  talon. 

In  all,  jaws  are  broadest  in  canine  region,  and  alveolar 
margins  converge  behind.  Cheek  teeth  in  straight  line.  In 
general  the  teeth  are  not  unlike  those  in  man,  but  compared 
with  size  of  skull  are  larger  and  stronger,  i.  x much  larger 
than  i.  'i,  and  its  distal  angle  I'ounded  off.  i.  ? has  both  angles 
rounded,  especially  distal,  and  hence  resembles  canine  of  Man. 

i.T  is  not  larger  than  i.  a and  may  be  smaller,  and  its 
incisive  edge  is  square,  but  i.'?  is  bevelled  distally.  The  canines 
are  still  the  most  noticeable  teeth,  especially  in  male.  In  all, 
mandibular  molars  have  five  cusps  and  m.ir  largest,  and  the 
distal  cusp  or  talon  is  an  integral  part  of  the  tooth,  and  not 
semi-detached  as  in  the  lower  Apes. 
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Older  of  eruption — Milk  as  in  Man,  and  canine  not  specially 
developed  ; but  permanent  canine  in  male  Chimpanzee  and 
Orang  is  not  erupted  uutil  after  m.f — in  female  earlier.  In 
Hylobates  eruption  usually  after  or  coincident  with  m.  f. 

All  Apes  are  more  or  less  prognathous. 

Suture  between  premaxilla  and  maxilla  never  closes  in 
Orang  and  Gorilla ; in  Chimpanzee  closes  about  time  of  change 
of  teeth — four  or  five  years — and  in  Man  within  two  years  of 
birth. 

Supernumerary  teeth  not  uncommon. 

Hylobates — Only  Asia.  Only  Apes  that  habitually  walk 
in  upright  position.  Very  long  arms. 

Simia — (Borneo  and  Sumatra).  Arboreal.  Vegetarians — 
fruits.  Canines  large  and  powerful,  but  relatively  smaller  than 
in  lower  Apes.  Milk  canines  are  small.  Maxillary  premolars 
very  similar  to  those  in  Man.  Three  roots.  Prm.x  larger  than 
prm.x,  and  still  retains  characteristic  shape  of  that  of  lower 
Apes,  but  less  pronounced.  Mandibular  premolars  have  two 
roots. 

All  the  molars  much  as  in  Man,  but  cusps  less  developed 
and  occlusial  surface  presents  many  fine  sulci  or  pits. 

Gorilla  (Western  Equatorial  Africa).  Ferocious — Supra- 

orbital ridge  highly  developed  in  male.  Canines  very  large, 
especially  in  male,  and  inclined  outwards  in  both  jaws. 

Anthropopithecus  (Chimpanzee)  (Equatorial  Africa) — 
Skull  very  similar  in  both  sexes,  but  canines  rather  larger  in 
male.  Canines  relatively  much  smaller  than  in  Gorilla  and  Simla, 
m.  1 smaller  than  m.i  or  m.a.  Premolars  shorter  mesio- 
distally,  and  buccal  cusps  more  pronounced,  and  their  outer 
borders  are  nearer  median  line  than  in  other  genera — more 
human. 


APES  versus  MAN. 

Compared  with  size  of  skull,  teeth  much  larger,  especially 
canines;  face  is  prognathous  (bones  remain  separate)  and 
“facial  angle”  is  small.  Jaws  are  squarish — in  Man  alveolar 
margins  diverge  behind  canines.  There  is  a diastema  between 
i.  2 and  c.  i,  but  not  in  Man. 

Canines  erupt  last,  but  m.  erupts  last  in  Man. 

Sexual  differences  (especially  canines)  not  in  Man. 

Premolar  roots,  f ; in  Man,  - Y 

m.  I largest  of  molarsiji-^yjgs,  usually  not  so  in  Man. 
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